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The present invention relates to flow-respon- 
ssive electrical switch-means, i. e., switch-means 
actuated by the flow of fluid, and which latter 
term is intended to connote hot only liquids and 
gases, but also flowable comminuted solids. 
The present invention contemplates the em- 
ployment in a unique combination of a well known 
magnetic switch having a pair of complemental 
members which are formed of magnetic material, 
and wherein one or both of which may be moved 
with respect to the other te effect the opening 
or closinE of an electrical circuit when influenced 
by magnetic flux. The prescrit invention con- 
templates an actuating-vane which is designed 
and adapted fo be moved by the movement of 
a fluid, and which has permanent-magnet means 
influencing the said switeh as the varie is moved 
by the fluid flow. 
One of the main objects of the present inven- 
tion is fo provide superior flow-responsive elec- 
trical switch-means of the character referred te 
and which will effectuate the actuation of one or 
more electrical contacts without requiring the 
employment of electrical or mechanical connec- 
tions fo the actuating-vane. 
Another object of the present invention îs Go 
provide superior flow-responsive electrical switch- 
mea.ns of the character referred te which will hot 
cause the repeated rapid opening and closing of 
the contacts as a result of minor fluctuations in 
the movement of the varie. 
Other objects and advantages will appear te 
those skilled in the art from the following, con- 
sidered in conjunction with the accompanying 
drawings. 
In the accompanying drawings, in which cer- 
tain modes of carrying out the present invention 
are shown for illustrative purposes: 
Fig. 1 is a perspective view of one fomn which 
a flow-responsive electrical switch-means may 
assume in accordance with the prescrit invention; 
Fig. 2 is a view partly in elevation and partly 
in central section through the frame and the 
magnetically-operated switeh; 
Fig. 3 is a sectional view taken on the line 
3--3 of Fig. 2; 
Fig. 4 ls a perspective view of the actuating- 
varie detached, together with ifs pivot-shaft and 
permanent-magnet; 
Fig. 5 is a perspective view of the frame or 
mounting-means, detached; 
Fig. 6 is a view partly in central longitudinal 
section and partly in elevation of another form 
of flow-ïesponslve electrical switch-means which 
maF be constructed in accoïdance with the pïes- 
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ent invention, tegether with a portion of a con- 
duit or pipe, which latter is shown in section; 
Fig. 7 is a transverse sectional view taken on 
the line 7--7 of Fig. 6; 
5 Fig. 8 is a perspective view of the actuating- 
varie illustrated in Figs. 6 and 7, tegether with its 
ermanent-magnet; and 
Fig. 9 is a perspective view of the frame or 
mountin-means of Figs. 6 and 7. 
l0 
T showng o/Figs, l o 5 inclusv 
In Figs. 1 to 5 inclusive tere is shown a flow- 
responsive electrical switeh-unitwhich includes 
a frame or mounting-member generally desig- 
15 nated by the reference character l0 and prefer- 
ably formed of nonmagnetic material such, for 
instance, as aluminum, brass, synthetic resin, etc. 
The said frame is, in the instance shown, pro- 
vided in ifs outer ace with a switch-receiving 
20 groove  I, and is provided on its opposite or inner 
face with two similar laterally-spaced-apart lugs 
12--12. Each oï the said lugs is provided with 
an aperture I arranged in axial alignment with 
the similar aperture in the otheï lug. 
25 iespectively mounted in the apertures f of 
the respective lugs f--f of the ïrame f0, is one 
of two simllar antifriction bushings f4--f 4 pro- 
viding bearings for the respective opposite ends 
of a pivot-shaft , as is especially well shown 
0 in Fig. 2. The said pivot-shaft rigidly mounts 
a plate-like actuating-vane f intermediate the 
inner and outer ends of the latter and provides 
ïor the swinging movement of the said actuating- 
varie with respect fo the frame or mounting- 
35 means f0. In ifs outer end (the end adjacent 
the frame f0), the actuating-vane f is ïormed 
with a recess or socket f7 extending from edge 
to edge thereof in substantial parallelism with 
the pivot-shaft f. Fitted into the socket or 
40 recess 17 with suflïcient friction te be retained 
therein, is a cylindrical bar-magnet I which 
may be formed of any suitable permanent-mag- 
net material such, for instance, as hardened car- 
bon steel, cobalt steel, or one of the numerous 
45 alloys of aluminum, nicke!, cobalt and iron, or 
the equivalent of the same. The bar-magnet  
is preferably so magnetized as to bave its oppo- 
site ends of opposite polarities respectively. 
Encircling the pro5ecting portion of the right- 
50 hand bushing 14 (as viewed in Fig. 2), is a torsion 
spring 19 having an outer arm 20 engaged with 
one face of the adjacent lug 12, and having an 
opposite or inner arm 21 engaged with one face 
of the actuating-vane  . The said torsion spring 
OE may be set to hold the actuating-vane 16 in any 
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desired idle position such, for instance, as in the 
position indicated by the full lines in Fig. 3, or 
the position indicated by the broken lines A also 
indicated in Fig. 
Located in the groove [ in the outer face of 
the frame 0 and he!d therein by means of a 
retainLug-plate 2, is a magnetically-oPerated 
switch generally designed by the reference char- 
acter 2. The said switch comprises a sealed 
tubular casing 24 foïmed of g!ass or other suit- 
able insulating material, and enclosing a pair 
of cooperating magneticaIly-permeable members 
25 and 26 projecting toward eadh.other from the 
respective opposite ends of the casing 24 and 
with their inner ends in slihtly overlappin Te- 
lationship. The outer ends of the members 
and 26 may have electrical leads 2 and 28 .r- 
spectively connected thereto, as is indicated An 
Fig. 2. The members 6 and 2 just referred to 
are formed of nonpermanent magnetic material 
such, Ior instance, as sort iron, silicon, stee!, or 
the like, and in the instance shown, are pre-set 
so that in the absence of magnetic flux .flowing 
therethrough, theiï respective overlapping inner 
ends wfll be spaced apart, though capable of be- 
ing drawn into engagement (as shown by full 
lines in Fig. 2), when subjected to magnetic :flux 
from the bar-magnet !8 or ils equiva!ent. 
The leads 2ï and 28 ma.y extend to any desired 
electrical instrumentality such, for instance, as a 
visual or audible signal or indicator. 
In Figs. 2 and 3, the elemerits previously de- 
scrlbed are shown as associated with a conduit 
or pipe indicated by broken lines and designated 
by the reference character 9. The said conduit 
or oipe may, if desired, be in the .form of a con- 
duit or .pipe-fitting capable or being interposed in 
a longer conduit. 
For purposes of description, it may be assumed 
that the torsion spïing   is so set as to hold the 
actuating-vane  8 in the position .indicated by-the 
broken lines A in Fig. 3, when ther-e is zero er slow 
flow through the conduit 2. Undeï these con- 
ditions, the peïmanent-magnet  /iI,1 be sufil- 
ciently remote-from the sw.itch 2 to ,pemîit the 
flexible, members  and 2 thm«eof to remain 
apart, and thus interrupt he Circuit between the 
leads 2] and 
Now, when the flow of rnateïial through the 
conduit 29 reaches the desired predetermined 
velocity, it wiI1 swing the vane  so as to .bring 
the -permanent-magnet   suficiently close to the 
switch 2 to magnetize the members 
thereof sufliciently to cause their respeetive]nner 
ends to more into engagement with each other 
to thus close a circui between the leads [ and 
2. This closing of the circuit may be utilized in 
any desired manner to indicae the fact, as for 
instance, by comuecting either a visuaI or audible 
signal to the said leads. 
Following the engagement of the inner ends of 
the members 25 and 2 of the switch 2 as above 
described, the said members wi!l hot separate 
should the velocity of the fluid thïough the .con- 
duit 25 slightly slacken to thus cause the sprinz 
[  to swing the vane  6 slightly backwardly, sLuc 
the magentic flux from the permanent-magnet 
[8 willbe much more effective in holding the 
members 2 and  together after the saine have 
been brought together than would be the case in 
initially bringin them together fïom relatively 
widely separated conditions. The effectiveness of 
the magnetic flux being, as is well known, in- 
versely, as the square of the distance between the 
mgnetic members. 
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Now, let il be assumed, that rather than to close 
a circuit when the flow through the conduit 25 or 
its equivalent reaches a predetermined velocity, 
it is desired to open a circuit. With such ïequiïe- 
5 ments in mind, the spring 9 or ils equivalent 
may be so set asto normalty pmunit the vane 
to stand substantialiy in the position in which 
it is indicated by full lines in Fig. 3. Under these 
-conditions, the members  and 2 of the switch 
]» 2 will be normaIly held in engagement by the 
41ux.from the Dermanent-magnet $. Now, when 
the vêlocity of the material flowing through the 
conduit  is suficient to overcome tle spring 
,and toswing.the vane  fo the right of the cen- 
]; ter line (as viewed in Fig. 3), the permanent- 
magnet  wfll beprogressively moved away fïom 
-the.switch 22 and thus ultimate!y sufiïciently 
weaken its effective flux to a value which will per- 
mit the-magnetic members 6 and 2 to separate 
0 and open the circuit. The position last referred 
to may, for convenience of description, be con- 
sidered, as being substantially the .position ndt- 
cated by the broken lines B in Fig. 3. 
To make use of .the .flow-responsive electrical 
fi. switch-mechanism of .the present nvention,-lt is 
not necessary t,hat .the saine have ils actuating- 
vane pIaced in a conduit or the like since, 
viously, the unit comprising the parts [} to 
inclusive may be placed in open space so .as 
:-..ç, be impined upon by a .flow-stream sudh,/foi' 
stance, as when placed within the rane of an 
electric fan :blowing -reely into space. 
The 3hcwng o/ Fîgs.  to 9 inclusive 
35 Fne fiow-responsive electrical switchmecha- 
nm illustrted in Figs. 6 to 9 :inclusiçe ls de- 
signed and ad«pted to hve ils .permanent-mag 
net more in a plane substantially transverse to 
the direction or flow of mterial through a con- 
! ç duit, all as will .presently be described. 
The structure o£ Figs. 6 .to 9 inclusive includes 
a conduit .{} which is pre£erably omed of non- 
magnetic material such, £or instance,, as a-thermo- 
plastic synthetic resin which .:.nay hve ïtS interior 
, upset or displaced to provide a stop-shoulder 
as is lndicated .in Fig. 6. Mounted withLu the 
conduit -0 nd seted al one end aglnst the 
abutment .or stop-shoulder ].is a skeletonized 
frame or mountingmember generally designated 
50 by the reïerence character 2. The-said rame 
pre£erably formed o£ synthetic resin, aluminum, 
brass or other suitable nonmagnetic materlal 
and comprises two similr end-members "each 
generally designated by the reference character 
55 3]. Each or the said end-members incIudes 
rhin rira or elIy , a plurality of radial spokes 
5 and a centzal hub ]5, as is .especially well 
shown Lu Fig. 9. The respective end-members 
]--33 are held in axially spaced-part relation- 
(;0 ship by three (more or less) connecting-bars 
The elements ., 5, 5 and  my be.conven- 
iently molded or case integrally with :ech other. 
Each of the hubs ]5 of the frame $2 .bas a 
central apertuïe which is in axialalignmnt with 
05 the similaï apeïture in the companion hub. The 
two apertuïes receive with a turning fit the re- 
spective opposite end-portions of a pivot-$haft 
-8 which, in the instance shown, extends longi- 
tudinally substantially coaxially with the cOnduit 
î0 or tube {}. The pivot-shaft .8 projects beyond 
the left-hand end-member ]- (as viewed in Fg. 
6), and is there encircled by a torsion spring 
having an inner end } seated against an edge 
of one of the spokes -5 and having an outer end 
7.5 # engaged with an adjusting-member 2. Tle 
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Raid adjustlng-member fs mounted on the pivot- 
shaft 38 with capacity for being turned with 
respect thereto, but is normally held in any pre- 
determlned position of rotational adJustment by 
means oï a clamping=nut 3 indicated in Fig. 6. 
By turning the adjusting-member 12 with respect 
fo the pivot-shaft 38, the tension of the spring 39 
may be increased or decreased, as desired. 
Rigidly secuïed fo the pivot-shaft 38 in a posi- 
tion intermediate the respective opposite end- 
znembers 33--33 of the frame 32, is an actuating- 
vane generally designated by the reference char- 
acier II. The said vane includes two radially- 
proJctlng spaced-apart arms 15--5, both oî 
which aïe apertured ai their outer ends and re- 
celve with a tight friction fit the respective op- 
posite ends of a bar-magnet 16. The said bar- 
magnet is ruade of permanent-magnet material 
and is preferably magnetized so as to have 
opposlte ends of opposite polaïities respectively. 
The actuating-vane II also includes a rail or 
defiecting-portion 7 located on the side oï the 
pivot-shaft 38 opposite fo the arms 15--15 and 
preferably having a helical comguration or twist 
of relatively-coarse pitch. 
Mounted upon the exterior 
and extending in substantial parallelism with the 
longitudinal axis thereoï, is a magnetically= 
operated switch generally designated by the ïeïer- 
ence character 18 and secured in place on the said 
conduit by means of a suitable clamp 
The particular switch 18, chosen îor purposes 
of illustration, is îundamentally the same as the 
prevlously-described switch 23, but differs there- 
from to the extent that if serves fo open an elec- 
trlcal circuit when the magnetic flux applled 
thereto is greatest. ïhe said switch 18 includes 
three members 50, 5| and 52 sealed wlthin a cas- 
ing 53 ïormed of glass or other suitable insulating 
material. The members 
the above=mentioned circuit, while the member 
is merely an abutment for the movable ember 
5| and is hot in any way connected with said 
circuit. The members 
nonpermanent magnetic material capable also 
conducting electric current and of the general 
character described in connection with the de- 
scription of the members 25 and 26 oï the switch 
23. The member 52 is preîerably ïormed of non- 
magnetic material such, ïor instance, as brass but 
also having capacity fol" conducting electricity. 
The member 5| is, in the instance shown, pre- 
tensioned so as fo normally engage with the non- 
magnetic member 52 in the absence of a strong 
magnetic flux. V¢hen the switch  Is subjected 
fo a strong magnetic flux such, for instance, as 
ïrom the permanent-magnet 6, the member 
will be flexed into engagement with the comple- 
mental membeï 5 and out of engagement with 
the nonmagnetic member 52. 
In view of the description of operation oî the 
structure o Figs. I fo 5 inclusive, it is believed 
that a detafled description oï the oPeration oî the 
structure of Figs. 6 fo 9 inclusive, is not required 
otheï than fo say that the flow of material 
through the conduit 30 or ifs equivalent will cause 
the fluid to impinge upon the deflectlng-portion 
47 oî the varie 4, and thus swing the saine about 
an axis substantially paraIlel with the longitudi- 
nal axis the conduit  and cause the actuation 
oï the switch , as desired, either into an open- 
circuit or closed-circuit position. It may be fur- 
ther noted that the spring  may be tensioned to 
hold the vane 4 in any desired predetermined 
position in the absence oï a fluid-flow through the 
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conduit and fo yieldingly resist the turning of the 
vane as the exigencies of various conditions may 
require. 
The invention may be carried out in other 
5 specific ways than those herein set forth without 
departing from the spirit and essential charac- 
teristics of the invention, and the present embodi- 
ments are, therefore, fo be considered in all 
spects as illustrative and hot restïictive and all 
l0 changes coming within the meaning and equival- 
ency range of the appended claires are intended 
tobe embraced therein. 
We claire: 
-1. A flow-responsive electric switchechanism 
1,5 for a conduit having an uninterrupted flow pas- 
sage, comprising a vane entirely located and piv- 
otally mounted intermediate its nds in said 
interrupted flow passage of the conduit and hav- 
ing its vane païts on the opposite sides, respec- 
20 tively, of its .pivot axis so arranged and coordi- 
nated that they are in the path of fluid advancing 
at the saine velocity when flowing and the result- 
ant pressure of the fluid passing through said 
conduit in one direction and impinging on said 
25 vane parts will turn said vane unidirectionally; a 
permanent magnet carried by one of said varie 
parts; and an elctric switch having companion 
contact-members oï which at least one member 
is oï nonpermanent magnetic material and in 
30 magnetic relation with said permanent magnet 
throughout a certain rotary range of said varie. 
2. A flow-responsive electric switch-mechanism 
for a conduit having an uninterrupted flow pas- 
sage, comprising a fiat varie entirely located and 
35 pivotally mounted intermediate its ends in said 
unintemupted flow passage of the conduit for 
rotation about an axis parallel to the plane of 
said varie and transversely of said conduit so that 
the entire varie is in the path of fluid advancing 
40 ai the saine velocity when flowing, the surface 
area of said vane tobe irnpinged by flowing fluid 
being a fraction of the cross-sectional area of 
sid flow passage and the parts of said varie on 
opposite sides, respectively, of said pivot axis 
45 having different surface areas so that the result- 
ant pressure of fluid passing through said con- 
duit in one direction and impinging on said varie 
parts wfll turn said vane unidirectionally; a per- 
manent magnet carried by oe of said vane parts; 
.50 and an electric switch having companion contact- 
members of which at least one member is oï non- 
permanent magnetic material and in magnetic 
relation with said permanent magnet throughout 
a certain rotary range of said varie. 
55 3. A flow-responsive electric switch-mecha- 
nism for a conduit having an uninterrupted flow 
passage, comprising a fiat vane ntirely located 
and pivotally mounted intermediate its ends in 
said uninterrupted flow passage in the conduit 
6o ïor rotation about an axis païallel to the plane 
of said vane and transversely of said conduit so 
that the entire varie is in the path of fluid advanc- 
ing at the same velocity when flowing, the sur- 
face area of said varie tobe impinged by flowing 
(». fluid being a fraction oï the cross-sectional area 
oï said fiow passage, and a flrst part of said varie 
on one side of its pivot axis bing longer and 
having a larger surface area than the remaining 
part of said vane on the other side oï its pivot 
70 axis so that the resultant pressure of fluid passing 
through said conduit in one direction and imping- 
ing on said vane parts will ttnn said vane unidi- 
rectionally; a permanent magnet carried near 
the end of said remaining varie part; and an 
 electric switch having companion contact-ruera- 



'hrs:of=-whleh atIeast-onemember ts:of nonier- 
marient maetic mater.lai -and  metic rela- 
tion with said 9ermanent magnet througOuta 
cer.tarory :rngeof sald .wne. 
 4. A flow-resgonslve electric swltch-mha- 
nism :for itallation :In acutoutin a 
comgrga braeket of nonmgntlc marïal 
apted to bemountëd In id cut-ouLso 
close :and «seal sald conduit theat, .sald brk-e 
ha.vg inner :dependtng motlng 
agted.o exnd In the Inteior:of:sad:nduît; 
a fiat varie 9ivotally mod :.edla 
ends on said mountg 9rovisions for croUPion 
aboutan ax Parallel  the 91ane of aid varie 
and traversely of said .ondult,  flst par.t of 
gid vane on one side of.i pivot ax inglonger 
and h-aving alargerurfacearea .than:th-e remaln- 
ïngartof sa varie:on, the other:seof tspivot 
ax-sohat.the resultant prse of fluld-passg 
rough said conduit in one doeectlon and 
plngg .on said. ne par  adapted to tn 
saïd : udectionally, and said remainlng 
ane .part -xtending with l:end into close.prox- 
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lmlty:tosald bracket in  Certain ngular9osl10n 
0fsaid- varie; a" Der.manent.magiet caied: by gaid 
remUining-vane"pfir at: Said: eiid. therebf; ahd :an 
eIectric :Swîtch -cfiled by Said -lacket :on the 
5 outslde thêreof anlhvirïg c0nipaii0 :contact- 
menbês of-whïch-at least0nemémberïSbf:rï0n- 
peïnäieht .magritic .matrial :ïnd in agnêtic 
relation vith-saïd pêrnùïnentm/ghet:tlïfoïiglibtit 
a certain :r0tT .rarïge ofsaid vïne. 
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